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(57) ABSTRACT 

A molding apparatus includes an upper mold tool having an 
upper-most mold half, a loWer mold tool having a lowermost 
mold half, and an intermediate mold tool having a ?rst 
auxiliary mold half cooperating With the uppermost mold 
half and a second auxiliary mold half cooperating With the 
lowermost mold half. In a ?rst molding step, the interme 
diate mold tool is positioned betWeen the upper and loWer 
mold tools to form a ?rst mold cavity betWeen the upper and 
intermediate mold tools and a second mold cavity betWeen 
the intermediate and loWer mold tools. In this molding step 
upper and loWer material layers are individually pre-molded 
in the tWo cavities. In a second molding step, the interme 
diate mold tool is moved laterally aWay, and the upper and 
loWer mold tools are moved directly into molding coopera 
tion With each other. Thereby, the separately pre-molded 
upper and loWer material layers are brought together, lami 
nated, bonded, and molded to produce a ?nished, tWo 
layered molded component. 
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MOLDING METHOD AND APPARATUS WITH 
PLURAL COOPERATING MOLD TOOLS FOR 

FORMING INTERIOR TRIM COMPONENTS FOR 
MOTOR VEHICLES 

PRIORITY CLAIM 

[0001] This application is based on and claims the priority 
under 35 U.S.C. §119 of Czech Republic Patent Applica 
tions PV 2002-580 ?led on Feb. 15, 2002, and PV 2002 
2899 ?led on Aug. 27, 2002, the entire disclosures of Which 
are incorporated herein by reference. 

[0002] 1. Field of the Invention 

[0003] The invention relates to a molding apparatus hav 
ing at least tWo mold tools as Well as a method for producing 
molded components having at least tWo layers, for eXample 
interior trim components for motor vehicles. 

[0004] 2. Background Information 

[0005] Various methods and apparatus for forming molded 
interior trim components for motor vehicles are knoWn in 
the art, for eXample as disclosed in US. Pat. No. 6,136,415. 
Such apparatus typically comprise forming or molding tools 
that each respectively include an upper mold half and a 
loWer mold half, Which cooperate With one another to mold 
or form the respective layers of the molded component that 
is to be produced therebetWeen. Generally, such apparatus 
further include additional machine components, such as, for 
eXample, a machine frame, various conventionally knoWn 
drive arrangements, bearing and guiding components, as 
Well as the necessary controls for opening and closing the 
mold tools. 

[0006] It is knoWn to make such molded and laminated 
components having plural layers, respectively made of 
materials that are three-dimensionally deformable and then 
thermoplastically bondable With each other, under the in?u 
ence of temperature and pressure during the molding or 
forming process. Such a material is, for eXample, described 
in European Patent Publication EP 0,671,259. 

[0007] Thus, it is knoWn to produce motor vehicle interior 
trim components that comprise a carrier or supporting 
substrate layer of polyole?n ?bers and natural ?bers, as Well 
as a decorative cover layer, and optionally further a foam 
layer, Whereby these layers can be molded or formed, 
laminated, and bonded to each other in a single Work cycle 
of the molding process, Whereby this is achieved Without 
requiring additional chemical bonding agents or adhesives. 
HoWever, the material layers often must be individually 
pre-molded before being bonded together and ?nally molded 
in the conventional molding apparatus. In the prior art, such 
pre-molding steps typically must be carried out in a separate 
pre-molding apparatus. 

[0008] The above discussed knoWn methods and appara 
tus for forming such molded components, as Well as the 
materials used for the laminated molded components have 
been found to be generally and substantially satisfactory for 
achieving their intended purposes. Nonetheless, it is desir 
able to increase the production speed and the production 
safety, so that a greater number of ?nished molded compo 
nents can be produced per unit time. It is also desirable to 
further simplify the operations for carrying out the Work 
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cycle of the molding process, and to make the overall 
molding equipment more compact. 

SUMMARY OF THE INVENTION 

[0009] The above objects have been achieved in a molding 
apparatus according to the invention, having plural cooper 
ating mold tools, Whereby the respective mold halves of 
each one of the mold tools are arranged vertically aligned, 
one over another. Moreover, the respective mold halves are 
movable relative to one another in the vertical direction for 
opening and closing the respective mold tools. Also, the 
loWer mold half of the upper mold tool and the upper mold 
half of the loWer mold tool are movable in a direction 
perpendicular to the primary motion direction of the mold 
tools for opening and closing the mold tools. For eXample, 
the loWer mold half of the upper mold tool and the upper 
mold half of the loWer mold tool can selectively be moved 
in a horiZontal or lateral direction out of the vertically 
aligned stack of the other mold tool components. Further 
more, the upper mold half of the upper mold tool and the 
loWer mold half of the loWer mold tool are moved vertically 
relative to one another in order to selectively open and close 
the upper mold half of the upper mold tool directly With 
respect to the loWer mold half of the loWer mold tool. 

[0010] In the above discussed manner, the loWer mold half 
of the upper mold tool and the upper mold half of the loWer 
mold tool together form a selectively deployable interme 
diate mold tool that can be either moved into a Working 
position betWeen the upper mold half of the upper mold tool 
and the loWer mold half of the loWer mold tool, or moved 
laterally aWay and clear from this Working position into an 
idle position so that the upper mold half of the upper mold 
tool and the loWer mold half of the loWer mold tool can be 
moved vertically toWard one another to cooperate directly 
With each other. In a ?rst operating condition With the 
intermediate mold tool located in the Working position 
betWeen the upper mold half of the upper mold tool and the 
loWer mold half of the loWer mold tool, tWo separate 
pre-molding cavities are formed Within the molding appa 
ratus, namely an upper or ?rst pre-molding cavity betWeen 
the upper mold half of the upper mold tool and the loWer 
mold half of the upper mold tool, and a loWer or second 
pre-molding cavity betWeen the upper mold half of the loWer 
mold tool and the loWer mold half of the loWer mold tool. 
These tWo pre-molding cavities may eXert or exhibit differ 
ent molding properties, for eXample different mold contours, 
different mold temperatures or the like, relative to each other 
and relative to the ?nal molding cavity formed betWeen the 
upper mold half of the upper mold tool and the loWer mold 
half of the loWer mold tool as discussed beloW. For eXample, 
the mold contour of the loWer mold half of the upper mold 
tool does not have to correspond to the mold contour of the 
LoWer mold half of the loWer mold tool, and the mold 
contour of the upper mold half of the loWer mold tool does 
not have to correspond to the mold contour of the upper 
mold half of the upper mold tool. 

[0011] With the above described features of the inventive 
apparatus, it is possible to carry out rapid or short molding 
Work cycles. Namely, in a ?rst molding step, an upper layer 
of a tWo-layered component that is to be produced is 
pre-molded betWeen the upper and loWer mold halves of the 
upper mold tool, While simultaneously, the loWer layer of the 
tWo-layered component is pre-molded betWeen the tWo mold 
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halves of the lower mold tool. Then, the mold tools are 
opened, While the upper material layer remains held in the 
upper mold half of the upper mold tool and the loWer 
material layer remains held in the loWer mold half of the 
loWer mold tool. At this point, the intermediate mold tool, 
i.e. including the loWer mold half of the upper mold tool and 
the upper mold half of the loWer mold tool, is moved 
horiZontally or laterally out of the Working position that is 
vertically aligned With the upper mold half of the upper mold 
tool and the loWer mold half of the loWer mold tool. Next, 
in a second molding step, the upper mold half of the upper 
mold tool and the loWer mold half of the loWer mold tool are 
moved relative to each other into direct molding cooperation 
With one another to enclose a ?nal molding cavity therebe 
tWeen, Whereby a ?nal molding, lamination, and bonding 
together of the upper material layer and the loWer material 
layer of the molded component to be produced is carried out 
directly betWeen the upper mold half of the upper mold tool 
and the loWer mold half of the loWer mold tool. 

[0012] There is no need for the partially pre-molded layers 
to be transported or repositioned betWeen the ?rst molding 
step and the second molding step. It is simply necessary for 
the intermediate mold tool to move horiZontally out of the 
Way, and then for the upper mold half of the upper mold tool 
and the loWer mold half of the loWer mold tool to move 
relatively vertically toWard one another. The overall mold 
ing cycle is thus carried out rapidly Without loss of time 
betWeen the molding steps, especially because the Working 
stroke and travel or displacement distances of the various 
parts, and the process times necessary therefor are relatively 
short. The process and the control thereof are thus also 
relatively simple and trouble-free. Also, the entire molding 
cycle can be carried out rapidly enough, so that the thermal 
energy stored in at least one of the material layers, Which has 
been preheated, is sufficient to carry out the thermoplastic 
melt-bonding process With the other material layer, Without 
requiring the provision of additional heat energy from heat 
ers or the like. 

[0013] According to further particular features of the 
invention, at least one or both of the upper mold halves are 
additionally equipped With devices for accurately processing 
or ?nishing the outer contour of the edge of the respective 
material layer during the molding thereof. These devices are, 
for eXample, preferably stamping knives or other cutting 
devices. 

[0014] In this regard it is further suitable and advanta 
geous, if a material layer of the molded component being 
produced, Which layer serves as a decorative cover layer is 
processed in such a manner so that it reaches around and 
covers the edges or rim of another material layer serving as 
a supporting substrate. For eXample, the devices provided on 
the upper mold halves in this regard may be any conven 
tionally knoWn edge-folding devices that are used for fold 
ing a large surfacial sheet material around the edges or rim 
of a smaller surfacial part. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] In order that the invention may be clearly under 
stood, it Will noW be described in connection With eXample 
embodiments thereof, With reference to the accompanying 
draWings, Wherein: 

[0016] FIG. 1 is a schematic partial sectional vieW of the 
principle parts of the apparatus according to the invention, 
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With the respective mold halves arranged in a ?rst condition 
and an open position before closing the upper and loWer 
mold tools; 

[0017] FIG. 2 is a schematic plan vieW of the intermediate 
mold tool formed by the loWer mold half of the upper mold 
tool and the upper mold half of the loWer mold tool, of the 
apparatus illustrated in FIG. 1; 

[0018] FIG. 3 is a schematic partial sectional vieW of the 
molding apparatus according to FIG. 1, on a slightly larger 
scale, and in the second operating condition With the inter 
mediate mold tool removed, and the upper mold half of the 
upper mold tool closed directly against the loWer mold half 
of the loWer mold tool; 

[0019] FIG. 4 is a schematic sketch shoWing the prin 
ciples of seal elements of a ?rst embodiment for sealing the 
mold tools; 

[0020] FIG. 5 is a schematic sectional vieW of a different 
embodiment of a seal arrangement With a clamping bar or 
strip that serves to seal especially air-permeable materials in 
the mold in the closed position; 

[0021] FIG. 6 is a schematic broken-aWay side vieW of a 
knife or blade-shaped seal element for the clamping bar or 
strip according to FIG. 5; 

[0022] FIG. 7 is a schematic sectional vieW of the seal 
arrangement of FIG. 5, shoWing the clamping bar and its 
seal element in the separated or opened condition; 

[0023] FIG. 8 is a schematic sectional vieW of a tWo 
layered three-dimensionally molded component, such as a 
molded interior trim component for a motor vehicle, for 
eXample; 

[0024] FIG. 9 is a schematic partial sectional vieW similar 
to that of FIG. 1, but shoWing an alternative second embodi 
ment of an apparatus according to the invention; 

[0025] FIG. 10 is a schematic partial sectional vieW 
similar to that of FIG. 3, but shoWing the alternative second 
embodiment of the apparatus according to FIG. 9, in the 
closed position With the intermediate mold tool moved out 
of the Way; and 

[0026] FIG. 11 is a schematic partial sectional vieW simi 
lar to that of FIG. 9, but shoWing a third varied embodiment 
of the molding apparatus according to the invention. 

DETAILED DESCRIPTION OF A PREFERRED 
EXAMPLE EMBODIMENT AND OF THE BEST 

MODE OF THE INVENTION 

[0027] In the embodiment according to FIGS. 1 to 3, an 
apparatus 100 is provided for producing a molded compo 
nent 101 (see also FIG. 8) that includes at least tWo layers 
102, 103. The apparatus 100 includes an upper mold tool 1 
and a loWer mold tool 2, as the primary components that are 
principally of interest herein. Each of the tWo mold tools 1 
and 2 respectively in turn comprises tWo mold halves, 
Whereby the upper mold tool 1 comprises an upper mold half 
3 and a loWer mold half 4, and the loWer mold tool 2 
comprises an upper mold half 5 and a loWer mold half 6. 

[0028] The respective mold halves 3 and 4 as Well as 5 and 
6 of the tWo mold tools 1 and 2 are arranged aligned With one 
another, i.e. substantially vertically one above another, in a 
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machine frame 110 shown in FIG. 2. The apparatus 100 
further comprises any conventionally knoWn drive arrange 
ments and bearing, support and guide elements for the mold 
halves of the mold tools 1 and 2, as Well as a conventionally 
knoWn control for controlling the drives, and further any 
other conventionally knoWn components and systems so that 
the mold tools 1 and 2, or rather particularly their respective 
mold halves 3, 4, 5 and 6, can be moved relative to one 
another, i.e. toWard and aWay from each other so as to 
functionally close and open the mold as indicated by the 
double arroWs 108 and 109 in FIGS. 1 and 3. Throughout 
this application, references to mold halves moving “relative 
to one another” or the like, mean that at least any one (but 
possibly several or even all) of the mold halves is movable, 
so as to bring about a relative motion among the mold 
halves. 

[0029] The loWer mold half 4 of the upper mold tool 1 and 
the upper mold half 5 of the loWer mold tool 2 are rigidly 
connected With each other in this embodiment, and are thus 
movable in common together With each other. These tWo 
mold halves 4 and 5 may be called ?rst and second auXiliary 
mold halves 4 and 5, and together form an intermediate mold 
tool 45 that can be brought selectively into or out of 
cooperation With the upper mold tool 1 and the loWer mold 
tool 2. In this regard, the tWo mold halves 4 and 5 are 
arranged and supported on a plate-shaped carrier element 7. 
A frame 8 supports the carrier element 7 and thereWith the 
tWo mold halves 4 and 5, and enables the cross-Wise or 
preferably horizontal transport of the intermediate mold tool 
45. Furthermore, the frame 8 supports the carrier element 7 
and the mold halves 4 and 5 in an unrestrained or releasable 
manner, While alloWing a vertical movement of the tWo mold 
halves 4 and 5 making up the intermediate mold tool 45. 

[0030] The carrier element 7 or the frame 8 is further 
equipped With rollers 9 or slide blocks or the like, With 
Which the intermediate mold tool 45 including the mold 
halves 4 and 5 can roll or slide along rails 10 in a recipro 
cating horiZontal direction P as shoWn by the double-headed 
arroW in FIG. 2. This motion Will carry the intermediate 
mold tool 45 into either a ?rst Working position in Which the 
mold halves 4 and 5 are arranged vertically aligned With the 
other mold halves 3 and 6 as shoWn in FIG. 1, or a second 
inactive or idle position as shoWn in FIG. 2, in Which the 
mold halves 4 and 5 are clear and aWay from the other mold 
halves 3 and 6, so that the upper mold half 3 of the upper 
mold tool 1 and the loWer mold half 6 of the loWer mold tool 
2 can cooperate directly With each other (Without the inter 
mediate mold tool 45 therebetWeen) as shoWn in FIG. 3. The 
length of the rails 10 and the travel or displacement distance 
for the tWo rigidly interconnected mold halves 4 and 5 
forming the intermediate mold tool 45 is selected so that the 
tWo mold halves 4 and 5 can be moved at least entirely out 
of or clear from the Working range of the tWo mold halves 
3 and 6 that are movable relative to one another in the 
vertical direction in the second condition as shoWn in FIG. 
3, and also to alloW the mold halves 4 and 5 to be moved into 
the ?rst Working position in the ?rst condition for cooper 
ating With the other mold halves 3 and 6 as shoWn in FIG. 
1. Particularly, the Working position of the mold halves 4 and 
5, i.e. the intermediate mold tool 45, is shoWn With solid 
lines in FIG. 2, While the second idle or parking position 
thereof is shoWn by dashed lines in FIG. 2. 
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[0031] The molded component 101 that is to be produced 
using the apparatus 100 comprises at least tWo layers, e. g. an 
upper layer 102 and a loWer layer 103 (see FIG. 8), Which 
Will be pre-fabricated and pre-molded in the apparatus 100 
and then laminated together and ?nally molded into the 
?nished three-dimensionally contoured con?guration of the 
molded component 101, also using the apparatus 100. In this 
regard, a respective surfacially extending sheet-like layer of 
a raW starting material 12 or 16 is provided, Whereby these 
materials are three-dimensionally moldable or formable 
under the in?uence of heat and pressure. Thereby, in the 
process of manufacturing the molded component 101, eg 
an interior trim component for a motor vehicle, the surfacial 
sheet-like starting material 12 forms the loWer layer 103 
serving as the supporting substrate of the molded component 
101. This supporting substrate layer 103 Will provide the 
necessary strength, form stability, and stiffness of the ?nal 
three-dimensionally molded and contoured, form stable end 
product, i.e. the molded component 101. On the other hand, 
the other surfacially extending sheet-like starting material 16 
Will form a cover layer or decorative layer 102 of the 
?nished molded component 101. 

[0032] As can be seen in FIG. 1, the sheet or layer of 
starting material 12 for forming the supporting substrate 
layer 103 is carried by a tentering or carrying device such as 
a carrier frame 11, betWeen the upper mold half 5 and the 
loWer mold half 6 of the open, loWer mold tool 2. Similarly, 
the starting material 16 serving to form the decorative cover 
layer 102 is carried by a tentering and carrying device such 
as a carrier frame 15, betWeen the upper mold half 3 and the 
loWer mold half 4 of the upper mold tool 1. This establishes 
a ?rst molding state or condition, in Which the molding 
apparatus 100 is ready to carry out a ?rst molding step or 
stroke, as shoWn in FIG. 1. 

[0033] For carrying out the molding process, it should be 
further understood that the mold halves 3 to 6 are addition 
ally equipped With any other conventionally knoWn devices 
and features for processing the starting material layers and 
the molded component. Elements 13 or 22, such as stamp 
cutting blades or trimming knives, for eXample, can be 
provided on the mold halves for forming the accurate 
intended contour of the outer edge of the starting materials 
12 and 16 as these materials are processed separately in the 
mold tools 1 and 2 for forming the layers 103 and 102. The 
mold halves 3 to 6 further preferably include passages or 
channels 17 therein, through Which heated, cooled or gen 
erally appropriately tempered ?uid medium may be pro 
vided for heating or cooling the mold halves 3 to 6 as 
necessary before, during, or after the molding process. 
Bored holes or openings 18 are provided in the upper mold 
half 3 of the upper mold tool 1, and pass therethrough to end 
and open on the inner contour surface 19 of this mold half 
3. The bored holes 18 may be connected to a reduced 
pressure or vacuum generator (not shoWn) for suction 
holding the material 16, or for vacuum-assisting the molding 
process. Alternatively, the bored holes 18 can receive hold 
ing needles 20 therein for holding the respective part being 
formed in the mold tool 1. 

[0034] It is suitable in this embodiment, if the mold half 3 
is rigidly arranged in the apparatus 100, eg rigidly con 
nected to the machine frame 110, While the other three mold 
halves 4, 5 and 6 are vertically movable toWard or aWay 
from the uppermost mold half 3. In this regard, the other 
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mold halves 4, 5 and 6 move vertically upward to close the 
mold tools 1 and 2, or move vertically doWnWard to open the 
mold tools 1 and 2. The open position is shoWn in FIG. 1. 
The closed position is not shoWn in the ?gures. Nonetheless, 
it can be readily understood, that When the mold tools 1 and 
2 close, the material layers 16 and 12 respectively located 
betWeen the mold halves 3 and 4 and the mold halves 5 and 
6 Will be deformed or molded in the desired manner. It 
should further be understood that the motion in this regard 
can be provided solely by driving the loWermost mold half 
6 With a suitable stroke drive, such as a hydraulic piston 
cylinder arrangement (not shoWn in FIGS. 1 and 3). The 
intermediate mold tool 45 including the mold halves 4 and 
5 moves passively, for example under spring support via a 
spring support mechanism 21‘, as it is contacted and lifted by 
the mold half 6 being pushed upWard toWard the uppermost 
mold half 3. Then, alignment protrusions 21 of the auxiliary 
mold half 4 contact and engage With alignment recesses 21A 
of the uppermost mold half 3, to ensure that the mold half 
4 properly seats and registers against the mold half 3. 

[0035] This ?rst press molding step in the condition shoWn 
in FIG. 1, When the mold is pressed closed, serves to 
pre-compress and pre-mold or shape the material layers 12 
and 16 to form the individual layers 103 and 102 that Will 
later be united to become the ?nished molded component 
101. It should be noted, that this ?rst molding step can 
involve a different molding contour or molding pressure 
than that required for the ?nal molding of the molded 
component 101, because the mold halves 4 and 5 of the 
intermediate mold 45 are used in this ?rst molding step, but 
are not used in the second molding step that Will be 
described beloW. As an example, in this ?rst molding step 
the tWo layers 102 and 103 can each respectively be pre 
molded and pre-compressed With a uniform thickness or 
With a “parallel” contour on both surfaces of each layer, 
While in the second molding step, there may be respective 
different areas of differing thickness of the ?nished molded 
component 101. This is merely an example, because any 
desired mold contours can be provided respectively on each 
one of the mold halves. 

[0036] Once the ?rst molding step is completed, the mold 
tools 1 and 2 are opened, and then the rigidly interconnected 
auxiliary mold halves 4 and 5 forming the intermediate mold 
tool 45 are moved out of the Working position shoWn in FIG. 
1 into the parking position according to FIG. 2. The upper 
layer 102 that Will form the decorative cover layer remains 
held in the upper mold half 3 of the upper mold tool 1 When 
the mold tool is opened. This can be achieved, for example, 
either by applying a reduced pressure or vacuum point-Wise 
through the bored holes 18 on the inner contour 19 of the 
upper mold half 3, or by means of holding needles 20 
provided at these locations. The originally ?at layer of 
starting material 12 has been three-dimensionally pre 
molded or formed into the molded part 14 as shoWn in FIG. 
1, to become the loWer layer 103 serving as a supporting 
substrate of the ?nished molded component 101. This three 
dimensionally pre-molded part 14 has been pre-heated in 
any conventionally knoWn manner before being molded, and 
still retains suf?cient internal heat for the thermoforming 
and thermo-bonding processes that Will be described beloW. 
At this time, the hot pre-molded part 14 remains on the loWer 
mold half 6 of the loWer mold tool 2, either simply by 
gravity or by similar means as described above With regard 
to the uppermost mold half 3. 
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[0037] Next, after the intermediate mold tool 45 With the 
mold halves 4 and 5 has been moved out of the Way into the 
parking station, the loWer mold half 6 is moved upWardly 
toWard and into direct molding cooperation With the upper 
mold half 3 of the upper mold tool 1, ie in the condition 
shoWn in FIG. 3. Thereby, the tWo pre-molded layers 102 
and 103 respectively carried on the uppermost mold half 3 
and the loWermost mold half 6 have been pressed, laminated 
and bonded surfacially to one another, Whereby the heat of 
the substrate layer 103 causes the at least partial melting of 
a plastic component of the upper layer 102, so that the tWo 
layers 102 and 103 are thermoplastically bonded to each 
other. The tWo layers are further three-dimensionally 
molded into the ?nal desired contour of the ?nished molded 
component 101. The hot molded component also cools 
suf?ciently in the cooled or tempered mold halves, to a 
suf?ciently loW temperature that it is thermoplastically 
?xed, and then the tWo mold halves 3 and 6 are again 
opened. Then, the ?nished molded component 101 can be 
removed from the open mold. 

[0038] According to FIG. 8, the layers 102 and 103 
forming the multi-layered molded component 101 respec 
tively comprise differing rims or edges 104 and 105 (for the 
layer 103) and 106 and 107 (for the layer 102). The form or 
shape of the edges 106 and 107 of the layer 102 is selected, 
e.g. large enough, so that they can be folded or Wrapped 
around the free ends of the edges 104 and 105 of the layer 
103 in a further edge-folding step. The necessary shape and 
con?guration of the tWo layers 102 and 103 is already 
achieved in the apparatus 100 With the respective suitable 
elements 13 and 22 provided respectively in the upper mold 
halves 3 and 5 of the mold tools 1 and 2 for processing these 
edges of the layers. For example, the elements 13 and 22 are 
stamping knives that embody a stamp-cutting arrangement, 
or any other conventionally knoWn cutting or separating 
elements or devices. 

[0039] Both molding tools 1 and 2 further comprise ele 
ments for sealing the mold halves 3 and 4, the mold halves 
5 and 6, and the mold halves 3 and 6, Which respectively 
cooperate With each other. These sealing elements or 
arrangements are especially important in cases in Which the 
starting materials 12 or 16 are air permeable. 

[0040] According to the general example embodiments 
schematically shoWn in FIG. 4, one mold half, eg the mold 
half 3, includes a seal gap or groove 23‘ serving as a ?rst seal 
element, While the surface of the other mold half 4 com 
prises a seal bar or strip 23 protruding therefrom as a second 
seal element to cooperate With the seal gap or groove 23‘. 
The seal bar or strip 23 may, for example, be supported in 
the mold half 4 in a spring-elastic yielding manner. To 
achieve this, a yielding or springy element, such as a rubber 
member 24 for example, or the like, is provided to elastically 
bias the seal bar 23. In order to achieve a good sealing 
function, it is further suitable that the seal gap or groove 23‘ 
receives the free edge 25 of the seal bar 23 in a form-?tting 
manner in the closed and sealed position. 

[0041] According to FIGS. 5 to 7, a further seal arrange 
ment 26 for the mold tools of the pertinent type similarly 
comprises a seal bar or strip 30, Which is arranged in one or 
the other of the mutually facing surfaces 28 and 29 of the one 
or the other mold half. 

[0042] In the present example embodiment, the seal bar 30 
is arranged rigidly in the mold half 31, rather than being 
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spring-mounted or elastically mounted. Furthermore, a 
clamping bar or strip 32 is provided in the other mold half 
33 to cooperate With the seal bar or strip 30 in the ?rst mold 
half 31. Such a seal arrangement 26 is especially utiliZed if 
the starting material 12 or 16 that is to be processed is air 
permeable. 

[0043] Upon closing the seal arrangement 26, Which 
occurs as a consequence of closing the respective mold 
halves relative to each other, the seal bar 30 penetrates With 
its free edge or rim 34 into the clamping bar 32, Which, for 
example, has a ring-shaped cross-section in the eXample 
embodiment shoWn in FIG. 5. The clamping bar 32 is slit 
open along its length and is made of a spring-elastic mate 
rial. Upon penetrating into the clamping bar 32, the free edge 
34 of the seal bar 30 simultaneously pushes and tucks the 
layer of starting material 12 or 16 into the pipe or tube 
shaped clamping bar 32, namely through the open entrance 
and eXit slit 35 along the length thereof. Due to the spring 
elastic characteristics of the clamping bar 32, the edges 
thereof bounding the entrance and eXit slit 35 have a 
tendency to press together, i.e. toWard one another as shoWn 
by the arroWs 36 and 37 in FIG. 7. Thereby, a complete and 
tight seal is achieved, even if the starting material 12 or 16 
is air permeable. This is true both When the free edge 34 of 
the seal bar 30 is still positioned together With a fold of the 
starting material 12 or 16 in the inside of the clamping bar 
32, as Well as When only the fold of the starting material 12 
or 16 remains in the inside of the clamping bar 32, as 
respectively shoWn in FIGS. 5 and 7. In this regard, the seal 
bar 30 is suitably in the form of a tucking blade or the like, 
and may suitably be made of a metal material. 

[0044] Upon arranging or supplying the starting materials 
12 and 16 into the respective pre-molding cavities formed in 
the molding apparatus 100, the mold halves 3, 4, 5 and 6 
respectively are located in four different planes that are 
vertically stacked one above another. The starting material 
12 and/or the starting material 16 may already previously 
have been preheated in the required manner outside of the 
apparatus 100, so that the materials located betWeen the 
mold halves Will have the required Working temperature, for 
eXample in a Working temperature range betWeen 160° C. 
and 220° C. The introduction of heat energy to the materials 
12 and/or 16 to ensure the required Working temperature can 
further be supported by ?oWing properly heated or tempered 
Water or oil through the passages or channels 17 in the 
respective mold halves. 

[0045] The material for the supporting substrate layer 12, 
103 may advantageously be a Web or a mat material of 
polypropylene ?bers and natural ?bers, or of polypropylene 
?bers and glass ?bers, or of polypropylene ?bers and 
cellulose ?bers. The decorative cover sheet layer 16, 102 
may advantageously consist of thermoplastic materials in 
the form of ?lms, Woven teXtiles, or nonWoven teXtiles, and 
may additionally be pre-laminated With synthetic foam 
backings. 

[0046] The alternative embodiment of an apparatus 200 
shoWn partially and schematically in FIGS. 9 and 10 
comprises basically the same major machine components 
and parts as the above described apparatus 100 according to 
FIGS. 1 to 3. For producing a tWo-layered molded compo 
nent 101 (see eg FIG. 8), the apparatus 200 thus similarly 
comprises an upper mold tool 201 and a loWer mold tool 
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202, Which each respectively include upper and loWer mold 
halves 203 and 204 or 205 and 206. All other components 
described in connection With the apparatus 100 are also 
present and provided With the same reference numbers in the 
apparatus 200 shoWn in FIGS. 9 and 10. 

[0047] One difference betWeen the apparatus 100 and the 
apparatus 200 is that the upper mold half 203 of the upper 
mold tool 201 is movably arranged relative to the machine 
frame, and is provided With its oWn independent lifting or 
stroke drive 207, While the loWer mold half 206 of the loWer 
mold tool 202 also has its oWn independent lifting or stroke 
drive 208. In this embodiment, the intermediate mold tool 
245 formed by the loWer mold half 204 of the upper mold 
tool 201 and the upper mold half 205 of the loWer mold tool 
202 can be arranged on a ?Xed horiZontal plane, ie without 
being movable in the vertical direction. Instead, the upper 
mold half 203 is movable vertically by means of its lifting 
or stroke drive 207, to be moved With the necessary molding 
pressure against the associated cooperating loWer mold half 
204, While the loWer mold half 206 of the loWer mold tool 
202 is vertically movable With the necessary molding pres 
sure by means of its lifting or stroke drive 208 against the 
upper mold half 205 of the loWer mold tool 206. Thereby, the 
mold is closed from the position shoWn in FIG. 9 to a closed 
?rst condition. This mold closing is, of course, only carried 
out after the tWo layers 102 and 103 of the starting materials 
16 and 12 have been positioned in the respective pre 
molding cavities. By closing the mold in this condition as 
shoWn in FIG. 9, the tWo layers 102 and 103 are each 
respectively individually pre-molded and pre-compressed as 
discussed above. 

[0048] Next, the tWo mold cavities are opened by lifting 
the uppermost mold half 203 and loWering the loWermost 
mold half 206, and then the tWo rigidly interconnected mold 
halves 204 and 205 forming the intermediate mold tool 245 
are moved laterally out of the Working space betWeen the 
tWo other mold halves 203 and 206. Thereafter, these tWo 
mold halves 203 and 206 are driven vertically toWard and 
into direct molding cooperation With each other using the 
stroke drives 207 and 208, into the closed second condition 
shoWn in FIG. 10. 

[0049] Thus, similarly as described above in the ?rst 
embodiment, the second embodiment of the apparatus 200 
also includes tWo molding steps. In the ?rst molding step, 
the uppermost mold half 203 of the upper mold tool 201 
cooperates With the mold half 204 to form a ?rst pre 
molding cavity therebetWeen, While simultaneously the loW 
ermost mold half 206 cooperates With the mold half 205 to 
form a second pre-molding cavity therebetWeen. Then, in 
the second molding step, the mold halves 204 and 205 have 
been moved out of the Working position into the parking or 
idle position, so that the uppermost mold half 203 cooperates 
directly With the loWermost mold half 206 in this second 
molding step, so as to laminate, bond together, and ?nally 
mold the tWo layers 12, 103 and 16, 102 therebetWeen. 

[0050] The additional provision of tWo independent lifting 
or stroke drives 207 and 208 for the tWo mold halves 203 and 
206 achieves several advantages in comparison to the above 
described ?rst embodiment. For eXample, in this second 
embodiment, it is not necessary that the tWo mold halves 204 
and 205 forming the intermediate mold tool 245 need to be 
lifted out of the frame 8 equipped With rollers or slide blocks 



US 2003/0155685 A1 

9. Instead, as mentioned above, the intermediate mold tool 
245 does not need to move in a vertical direction. Thus, 
despite the provision of a second stroke arrangement, the 
overall technical effort and complexity is reduced in the 
present second embodiment in comparison to the ?rst 
embodiment Which uses only a single stroke or lifting drive 
as shoWn in FIG. 1. 

[0051] An apparatus 300 according to the third embodi 
ment of the invention is shoWn schematically in FIG. 11, 
and comprises a complete upper mold tool 301 and an 
incomplete or partial loWer mold tool 302. The complete 
upper mold tool 301 includes an upper mold half 303 and a 
loWer mold half 304, similarly as in the above described ?rst 
and second embodiments. While the loWer mold tool 302 
may comprise an upper mold half as described above, this is 
not absolutely necessary as seen in FIG. 11. Namely, 
according to the present eXample embodiment, the loWer 
mold tool 302 includes only a loWer mold half 306. The 
apparatus 300 further includes a stroke drive 307 engaging 
and driving the upper mold half 303 of the upper mold tool 
301, and a second stroke drive 308 engaging and driving the 
mold half 306 of the loWer mold tool 302. 

[0052] The upper mold tool 301 in this embodiment is 
constructed and functions substantially like the upper mold 
half of the above discussed ?rst and second embodiments to 
produce a surfacial, three-dimensionally molded layer 102 
for the tWo-layered molded component 101 (see FIG. 8). In 
this conteXt, a layer of starting material 16 is carried by a 
tentering and carrying arrangement 15 to form this upper 
layer 102. On the other hand, the material for the second or 
loWer layer 103 of the tWo-layered molded component 101 
is pre-molded to form a pre-fabricated substrate part 14 in a 
separate molding step using a separate molding apparatus 
Which is not shoWn in the draWings. This prefabricated part 
14 may additionally be treated or processed along its edges, 
for eXample being trimmed or cut to a precise edge contour. 
This prefabricated part 14 is simply laid onto the loWermost 
mold half 306 of the loWer mold tool 302. This can take 
place either before or after the intermediate mold tool, ie 
the loWer mold half 304 of the upper mold tool 301, has been 
moved laterally out of and aWay from the Working space 
betWeen the tWo mold halves 303 and 306. Then, the tWo 
mold halves 303 and 306 are respectively driven by the 
drives 307 and 308 to cooperate With one another so as to 
bring together, laminate, bond, and ?nally mold the pre 
molded upper layer 102 and the separately prefabricated 
loWer layer 103 to each other, in the same manner as has 
been described above for this second molding step in either 
of the ?rst and second embodiments. 

[0053] The prefabricated substrate part 14 may be placed 
onto the loWer mold half 306 either With an automated 
handling device or entirely manually, ie by hand, if this is 
suitable in the individual application. This is especially 
applicable When the prefabricated part 14 has been suitably 
prefabricated on a separate apparatus, due to various differ 
ent piece counts (eg a small number of pieces in a given 
production series), or due to particular or special material 
characteristics of the materials of the substrate part 14. 

[0054] It should be understood that all of the draWings, 
and especially FIG. 11, are shoWn in a schematically 
simpli?ed manner, Whereby various machine components 
and auXiliary devices have been omitted for the sake of 
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simplicity and clarity. All necessary components for the full 
functionality of the molding apparatus are provided, as can 
be understood from the conventional art. 

[0055] Although the invention has been described With 
reference to speci?c eXample embodiments, it Will be appre 
ciated that it is intended to cover all modi?cations and 
equivalents Within the scope of the appended claims. It 
should also be understood that the present disclosure 
includes all possible combinations of any individual features 
recited in any of the appended claims. 

What is claimed is: 
1. A molding apparatus for forming a multi-layered 

molded component, comprising: 

an upper mold tool including an uppermost mold half; 

a loWer mold tool including a loWermost mold half; and 

an intermediate mold tool including a ?rst auXiliary mold 
half; 

Wherein: 

said uppermost mold half is arranged vertically aligned 
above said loWermost mold half; 

said ?rst auXiliary mold half is movably arranged so as to 
be laterally movable betWeen a Working position in 
Which said ?rst auXiliary mold half is located vertically 
aligned in a Working space betWeen said uppermost 
mold half and said loWermost mold half, and an idle 
position in Which said ?rst auxiliary mold half is 
located laterally aWay from and clear of said Working 
space; 

said ?rst auXiliary mold half and a selected one of said 
uppermost and loWermost mold halves are respectively 
contoured to cooperate and mate With each other While 
enclosing a ?rst pre-molding cavity therebetWeen; 

said uppermost mold half and said loWermost mold half 
are respectively contoured to cooperate and mate With 
each other While enclosing a ?nal molding cavity 
therebetWeen; and 

at least one of said mold halves is vertically movable to 
selectively open and close said selected one of said 
uppermost and loWermost mold halves relative to said 
?rst auXiliary mold half so as to selectively open and 
close said ?rst pre-molding cavity therebetWeen in a 
?rst molding step When said ?rst auXiliary mold half is 
located in said Working position, and to selectively 
open and close said uppermost mold half relative to 
said loWermost mold half so as to selectively open and 
close said ?nal molding cavity therebetWeen in a sec 
ond molding step When said ?rst auXiliary mold half is 
located in said idle position. 

2. The molding apparatus according to claim 1, Wherein 
said selected one of said mold halves is said uppermost mold 
half, so that said ?rst auXiliary mold half faces, cooperates 
With and mates With said uppermost mold half to enclose 
said ?rst pre-molding cavity therebetWeen When said ?rst 
auXiliary mold half is in said Working position. 

3. The molding apparatus according to claim 2, Wherein 
said intermediate mold tool does not include another auXil 
iary mold half that faces said loWermost mold half When said 
?rst auXiliary mold half is in said Working position. 
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4. The molding apparatus according to claim 3, further 
comprising a machine frame, Wherein said upper mold tool 
further includes a ?rst stroke drive connected to said upper 
most mold half to move said uppermost mold half vertically 
relative to said machine frame, and said loWer mold tool 
further includes a second stroke drive connected to said 
loWermost mold half to move said loWermost mold half 
vertically relative to said machine frame. 

5. The molding apparatus according to claim 3, Wherein 
said intermediate mold tool does not include a vertical stroke 
drive, and said intermediate mold tool remains at a ?xed 
vertical height relative to said machine frame. 

6. The molding apparatus according to claim 2, Wherein 
said intermediate mold tool further includes a second auX 
iliary mold half, Which is laterally movable betWeen said 
Working position and said idle position, and Which faces and 
is contoured to cooperate and mate With said loWermost 
mold half While enclosing a second pre-molding cavity 
therebetWeen in said ?rst molding step When said second 
auXiliary mold half is located in said Working position. 

7. The molding apparatus according to claim 6, further 
comprising a ?rst carrier frame that is laterally movably 
arranged betWeen said uppermost mold half and said ?rst 
auXiliary mold half, and that is adapted to carry and hold in 
said ?rst pre-molding cavity a ?rst material layer to form a 
cover layer of the multi-layered molded component, and 
further comprising a second carrier frame that is laterally 
movably arranged betWeen said loWermost mold half and 
said second auXiliary m,old half, and that is adapted to carry 
and hold in said second pre-molding cavity a second mate 
rial layer to form a supporting substrate layer of the multi 
layered molded component. 

8. The molding apparatus according to claim 6, Wherein 
said ?rst auXiliary mold half and said second auXiliary mold 
half are arranged back-to-back and are rigidly connected to 
each other. 

9. The molding apparatus according to claim 6, Wherein 
said intermediate mold tool further includes a carrier plate 
on Which said ?rst and second auXiliary mold halves are 
mounted and supported. 

10. The molding apparatus according to claim 6, Wherein 
said intermediate mold tool further includes support rails 
extending laterally from said Working position to said idle 
position, a frame that carries said ?rst and second auXiliary 
mold halves, and rollers or slide blocks that movably support 
said frame on said support rails to alloW said frame to roll 
or slide laterally along said support rails. 

11. The molding apparatus according to claim 6, Wherein 
said intermediate mold tool further includes an intermediate 
tool frame that releasably carries said ?rst and second 
auXiliary mold halves so that said ?rst and second auXiliary 
mold halves can be lifted up from said intermediate tool 
frame. 

12. The molding apparatus according to claim 11, further 
comprising a machine frame, Wherein said uppermost mold 
half is arranged vertically stationary and ?Xed relative to 
said machine frame, and said loWermost mold half and said 
?rst and second auXiliary mold halves are each vertically 
movable relative to said machine frame. 

13. The molding-apparatus according to claim 12, 
Wherein said loWer mold tool further includes a stroke drive 
device that is connected to said loWermost mold half and that 
vertically moves said loWermost mold half relative to said 
machine frame, said intermediate mold tool does not include 
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an active stroke drive device that vertically moves said ?rst 
and second auXiliary mold halves relative to said machine 
frame, and said loWermost mold half passively carries and 
lifts said ?rst and second auXiliary mold halves up from said 
intermediate tool frame When said loWermost mold half is 
raised by said stroke drive device. 

14. The molding apparatus according to claim 13, Wherein 
said intermediate mold tool further includes a spring support 
mechanism against Which said loWermost mold half contacts 
to carry and lift said ?rst and second auXiliary mold halves 
up from said intermediate tool frame. 

15. The molding apparatus according to claim 6, further 
comprising a machine frame, Wherein said uppermost mold 
half is arranged vertically stationary and ?Xed relative to 
said machine frame, and said loWermost mold half and said 
?rst and second auXiliary mold halves are each vertically 
movable relative to said machine frame. 

16. The molding apparatus according to claim 15, Wherein 
said loWer mold tool further includes a stroke drive device 
that is connected to said loWermost mold half and that 
vertically moves said loWermost mold half relative to said 
machine frame, said intermediate mold tool does not include 
an active stroke drive device that vertically moves said ?rst 
and second auXiliary mold halves relative to said machine 
frame, and said loWermost mold half passively carries and 
lifts said ?rst and second auXiliary mold halves When said 
loWermost mold half is raised by said stroke drive device. 

17. The molding apparatus according to claim 6, Wherein 
said upper mold tool further includes a ?rst stroke drive 
device connected to said uppermost mold half to vertically 
move said uppermost mold half, and said loWer mold tool 
further includes a second stroke drive device connected to 
said loWermost mold half to vertically move said loWermost 
mold half. 

18. The molding apparatus according to claim 1, Wherein 
said upper mold tool further includes a ?rst stroke drive 
device connected to said uppermost mold half to vertically 
move said uppermost mold half, and said loWer mold tool 
further includes a second stroke drive device connected to 
said loWermost mold half to vertically move said loWermost 
mold half. 

19. The molding apparatus according to claim 1, further 
comprising contour processing devices that are mounted on 
at least one of said mold halves and that are adapted to form 
a speci?ed contour edge of a respective layer of the multi 
layered molded component. 

20. The molding apparatus according to claim 19, Wherein 
said contour processing devices comprise stamp-cutting 
elements. 

21. The molding apparatus according to claim 1, Wherein 
at least one of said mold tools further comprises, provided 
on said mold half thereof, at least one of the features selected 
from the group of features consisting of channels connected 
to a source of a heating or cooling liquid, holes connected to 
a source of vacuum or pressure and communicating into a 

respective one of said cavities, and holding needles adapted 
to hold a respective layer of the multi-layered molded 
component. 

22. The molding apparatus according to claim 1, further 
comprising a seal arrangement including a seal strip 
mounted on and protruding from one of said mold halves, 
and a seal gap in Which said seal strip can be received, 
provided on another of said mold halves mating With said 
one of said mold halves. 
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23. The molding apparatus according to claim 22, wherein 
said seal arrangement further includes a sealing and clamp 
ing strip With a longitudinal slit eXtending therealong, 
Wherein said seal gap is formed in and by said longitudinal 
slit, and Wherein said seal strip is adapted to push a layer of 
the multi-layered molded component along With said seal 
strip into said longitudinal slit. 

24. Amethod of using the molding apparatus according to 
claim 1 to form the molded component, comprising the 
folloWing steps: 

a) moving said ?rst auxiliary mold half into said Working 
position; 

b) introducing a ?rst material layer betWeen said upper 
most mold half and said ?rst auXiliary mold half; 

c) in said ?rst molding step, closing said uppermost mold 
half relative to said ?rst auXiliary mold half to enclose 
said ?rst pre-molding cavity therebetWeen With said 
?rst material layer therein, so as to pre-mold said ?rst 
material layer; 

d) holding said ?rst material layer on said uppermost 
mold half While opening said uppermost mold half 
relative to said ?rst auXiliary mold half; 

e) providing a pre-molded second material layer on said 
loWermost mold half; 
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f) moving said ?rst auXiliary mold from said Working 
position to said idle position; and 

g) in said second molding step, closing said uppermost 
mold half relative to said loWermost mold half to 
enclose said ?nal molding cavity therebetWeen With 
said ?rst material layer and said second material layer 
therein, so as to laminate together and ?nally mold said 
?rst and second material layers to form thereof said 
multi-layered molded component. 

25. The method according to claim 24, Wherein said step 
e) comprises moving a second auXiliary mold half into said 
Working position beloW said ?rst auXiliary mold half, intro 
ducing an un-molded second material layer betWeen said 
second auXiliary mold half and said loWermost mold half, 
further in said ?rst molding step closing said loWermost 
mold half relative to said second auXiliary mold half to 
enclose a second pre-molding cavity therebetWeen With said 
second un-molded second material layer therein, so as to 
pre-mold said un-molded second material layer to form 
thereof said pre-molded second material layer, and holding 
said pre-molded second material layer on said loWermost 
mold half While opening said loWermost mold half relative 
to said second auXiliary mold half. 


